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Data Logging Equipment 
 

 
 

End Use Clothes Washer/Dryer Data Logging Equipment.  From left to right, clothes 
washer watt transducer, clothes dryer watt transducer, data logger, hot water meter, 
cold water meter. 

 

 
 

End Use Hot Water Heater Logging Equipment.  At the top of picture is the current 
transformer; below is the data logger. 
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Meter-Master Data Logger.  The yellow cable at the top with sensor gets attached 
to “barrel” of water meter. 

 

 
 

Meter-Master Data Logger as installed in metering pit. 
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Metering Equipment Specifications 
 
Data Logging Equipment – Clothes washer/dryer data logger 
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Data Logging Equipment (con’t) 
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Water Meters 
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Water Meters (con’t) 
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Water Meters (con’t) 
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Watt Transducers 
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Watt Transducers (con’t) 
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Hot Water Heater Data Logger 
 
HOBO® 4-Channel External Indoor Logger 
 
Specifications 
 
Accepts external sensors and input cables for temperature, AC current, 
0-2.5 Volt DC and 4-20 mA. Capacity:  32,520 measurements total  
 
User-selectable sampling interval:  0.5 seconds to 9 hours, recording times up to 1 year.  Readout 
and relaunch with optional HOBO Shuttle. 
Drop-proof to 5'.  Mounting kit included (hook/loop, magnet, and tape)  
Programmable start time/date  
Memory modes:  stop when full, wrap-around when full  
Nonvolatile EEPROM memory retains data even if battery fails  
Blinking LED light confirms operation  
User-replaceable battery lasts 1 year  
Battery level indication at launch  
Operating range:  -4°F to +158°F (-20°C to +70°C), 0 to 95% relative humidity, non-condensing, 
non-fogging  
Time accuracy:  ±1 minute per week at +68°F (+20°C)  
Size/Weight:  2.4 x 1.9 x 0.8" (60 x 48 x 19 mm)/approx. 1 oz (27 gms)  
NIST-traceable temperature accuracy certification available  
Compliance certificate available 
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Meter-Master Data Logger 
 
 

METER-MASTER MODEL 100EL 
FLOW RECORDER 

 
 
 The MODEL 100EL offers a solution for portable flow recording from existing water meters.  
The instrument is compatible with Sensus/Rockwell, Schlumberger/Neptune, Badger, Hersey, 
ABB/Kent, Precision, Master Meter, Water Specialties, Meineke, and other meters worldwide.  It 
is submersible, small enough to fit inside a residential meter box.  An integral handle enables the 
unit to be chained for security. 
 
 The Model 100EL uses a patented, strap-on magnetic sensor to digitize a meter’s magnetic 
drive signal.  Set-up requires velcro straps to secure the sensor in position.  A rocker switch 
toggles the recording on/off and initiates a test of the sensor pick-up.  An LED signal light 
flashes in unison with the meter’s dial movement in order to verify accurate recording. 
 
 Memory capacity for continuous recording ranges from 7.5 days using a 5 second data 
storage interval to 3 months using a 60 second data storage interval.  Recording automatically 
stops when the memory is used up; the recorder will not overwrite. 
 
 Two internal, rechargeable batteries provide approximately 3-4 months of battery life on 
each charge; much longer continuous operation is available through external battery or AC 
operation.  The unit automatically stops recording and powers down the batteries are low to 
preserve recorded data and avoid battery damage. 
 
 The flow data from the meter is logged into memory for later downloading and analysis on a 
computer.  The 100 Program for Windows verifies the accuracy of downloaded data by 
comparing the total volume of water registered by the water meter during the recording period to 
the total volume of water recorded by the Meter-Master.  The Model 100 Program functions with 
all Meter-Master recorders and provides a variety of report and graph options.  Data may also be 
exported to the MeterSizer program, the Trace Wizard end-use recognition program, and other 
widely used software, such as Lotus®, Excel®, Quattro Pro®, WordPerfect®, and Microsoft 
Word®.  The Meter-Master software also offers a real-time 3-D graphic display of the current 
flow through a meter.  New meters can be added to the database by the user at any time so that 
they appear as standard meter options. 
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Meter-Master Data Logger (con’t) 
 
Specifications:  
 
Size:  8.6" x 5.4" x 2.1" (225 mm x 139 mm x 54 mm).  
Data Storage Capacity:  ranges from 7.5 days (5 sec.) to 90 days (60 sec. resolution).  
Battery life (internal):  3+ months before recharging.  
 
Capacity to make 20 records before downloading.  Approximately 1200 different pre-
programmed meter options.  
 
Flashing LED verifies recording accuracy based on preset meter selections.  
 
Software verifies data accuracy by comparing Meter-Master volume to register volume.  
 
Meters may be added or deleted from database. 
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Aquacraft Trace Wizard Software (adapted from AWWA 1999) 
 
 
 Trace Wizard is a 32-bit software package developed by Aquacraft, specifically for the 
purpose of analyzing flow trace data.  Trace Wizard provides the analyst with signal processing 
tools and a library of flow trace patterns for recognizing a variety of residential fixtures.  Any 
consistent flow pattern can be isolated, quantified, and categorized using Trace Wizard including 
leaks, evaporative coolers, humidifiers, and swimming pools.  Trace Wizard is integrated with 
the Meter-Master for Windows software that comes with the F.S. Brainard data logging system. 
 
 Analysis with Trace Wizard is currently a multi-step, iterative process.  First Trace Wizard 
takes the raw gallons per minute flow data from the Meter-Master for Windows program and 
disaggregates the data into individual water use events from the smallest leak to the largest 
automatic sprinkler session.  During the event calculation process, Trace Wizard calculates a 
specific set of statistics about each water use event.  These statistics are:  start time, stop time, 
duration, volume (gal), peak flow rate (gpm), mode flow rate (gpm) and mode frequency.  All of 
these statistics are included in the final database of water use events. 
 
 Once all the water use events have been isolated and quantified and statistics generated, 
Trace Wizard implements a user defined set of parameters developed for each individual study 
residence to categorize the water use events and assign a specific fixture designation to each 
event.  These parameters can include the volume, duration, peak flow rate, and mode flow rate of 
each specific fixture.  For example, a toilet may be defined as using between 3.25 and 
3.75 gallons per flush, the peak re-fill flow rate is between 4.2 and 4.6 gpm, the duration of flush 
event is between 30 and 50 seconds, and the mode flow rate is between 4 and 4.5 gpm.  Similar 
parameters are established for each of the fixtures found in the household.  This simple signal 
processing routine runs quickly and assigns a fixture category (toilet, shower, clothes washer, 
etc.) to each water use event.  The routine is re-run by the analyst frequently during the analysis 
process as the parameters are “fine tuned” to fit the fixtures in each specific house.  The analyst 
uses the survey response data detailing the specific water-using appliances and fixtures in the 
house to build the parameter file which assigns fixtures to water use events.  The graphical 
interface of Trace Wizard allows the analyst to visually inspect water use events and build the 
parameter file so that it correctly identifies as many of the water use events as possible.  Trace 
Wizard is also capable of recognizing simultaneous events that frequently occur in residential 
households.  For example, if someone is taking a shower in one bathroom and someone else in 
the house flushes the toilet and uses a faucet, Trace Wizard is able to separate these three distinct 
events through a set of user defined parameters. 
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Figure C.1.  Sample Flow Trace from Trace Wizard Showing a One-Hour View. 
 Water events depicted include a three-cycle clothes washer. 
 
 Figure C.1 shows a one-hour portion of a typical flow trace in Trace Wizard.  The three light 
blue spikes are clothes washer cycles.  The first is the wash cycle, the second is a rinse cycle, and 
the third is a spin cycle.  Note that the times shown on the graph’s x-axis are the time interval 
depicted in the graph.  In Figure C.1, this is a one-hour time interval.  The Trace Wizard graph 
has six time interval settings: 10 minutes, 20 minutes, 1 hour, 2 hours, 4 hours, and 6 hours.  The 
analyst may use any of these “views” during the flow trace analysis process. 
 
 Figure C.2 shows two toilet flushes, miscellaneous faucets, and another three cycle clothes 
washer.  The first green spike in a toilet flush with a refill rate of approximately 5 gpm.  The 
small yellow spikes are miscellaneous faucet uses and the small dark blue spike is a leak.  The 
three light blue spikes are clothes washer cycles.  A second toilet flush occurs during the first 
clothes washer cycle and is easily distinguished by Trace Wizard as a simultaneous event. 
 
 Additional simultaneous water use events can be seen in Figure C.3.  Here, in a six-hour 
view, two toilet flushes can be observed occurring simultaneously with a seven-zone drip/ 
combination  irrigation system.    The irrigation system zones  are clearly delineated by small and 
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Figure C.2.  Sample Flow Trace from Trace Wizard Showing a Two-Hour View. 
 Water events depicted include two toilet flushes, a three-cycle 
 clothes washer, and several faucets. 

 

 
 

Figure C.3.  Sample Flow Trace from Trace Wizard Showing a Six-Hour View. 
 Water events depicted include a multi-zone automatic irrigation  
 system and three toilet flushes. 
 



Appendix C SWEEP 
 
 

 
C.16 Save Water and Energy Education Program 

consistent differences in flow rate over the 4.5-hour irrigation session.  The first zone with an 
8-gpm flow rate is a turf area and the remaining six zones cover different drip irrigation areas. 
 
 Figure C.4 shows a typical five-cycle dishwasher that was run between approximately 9:30 
and 10:30 p.m.  Dishwashers typically have between three and eight cycles and use a total of 
between 8 and 20 gallons for a full load.  They are easy to distinguish because of their box-like 
shape and consistent volume, flow rate, and duration. 
 

 
 

Figure C.4.  Sample Flow Trace from Trace Wizard Showing a Two-Hour View. 
 Water events depicted include a toilet flush, a five-cycle dishwasher,  
 and various faucet uses. 
 
 Figure C.5 shows the capability of Trace Wizard’s simultaneous event calculating routine.  
The red shower event is typical of bath/shower combination traces.  The water is started in the 
bath for about 30 seconds while the temperature is adjusted then the shower diverter valve is 
pulled and the water starts to flow through the showerhead—in this case a low-flow head which 
restricts the flow to 2.5 gpm.  The shower continues for about 10 minutes at this consistent flow 
rate until the water is shut off.  What makes this example unusual are the blue clothes washer 
extraction and rinse cycles which are plainly visible on top of the shower.  The second set of 
extraction cycles occur shortly after the shower had ended. 
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 At the conclusion of analysis, the final product is a database of water use events, which have 
been given fixture identification.  This database is created in the Microsoft Access 7.0 or 97 
formats and can be further analyzed using either version of Access or any compatible database 
product. 
 

 
 

Figure C.5.  Sample Flow Trace Showing a One-Hour View.  Water 
 events depicted include a toilet flush, multi-cycle clothes  
 washer, and shower. 
 


